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In the Claims: 

Please amend the claims of this application so as to read as follows: 



1. (Currently Amended) A workpiece transport apparatus comprising: 

at least one pair of transport stages , each transport stage of 
each said pair of transport stages being disposed so 
as to face one anothe r in a horizontally opposing manner to 
the other transport stage of said pair of transport, stages m 
at l e ast one v er tical di r ection and e mployin g including 
fluidic expulsion means or ared/or simultaneously o pera b le 
flllidic simultan e ous expulsion means an d fluidic suction 
means for lifting and transporting to lift i n floating fashion 
and transport one or more workpieces in a floating fashion 
therebetween ; 

at least one plurality of elevator pins capable of being raised and 
loweredT disposed on at least one memb er transport stage 
of each of the at least one pair of transport stages-andsiuch 
that when raised said elevator pins are adapted to 
surround a r e taining at least on e periphery of at least one 
©fthe-workpiece or workpieces , and to reta i n the at least 
one workpiece in a floating fashion between said pair of 
opposing transport stages by allowing a tip portion of each 
of said raised elevator pins to contact with or mate with the 
transport stage opposite to the transport stage from which 
said at least one plurality of elevator pins are raised ; and 
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one or mo re at least one rotating mechanisms mechanism for 
rotating the transport stage s of each of said at least one 
pair of transport stages so as to permit cause the individual 
transport stages of each of said pairs of t ransport stages 
sam e to be inverted vertically relative to one another ; 

wh er ein th e wh e reby eac h of said at least one pair of transport 
stages may transfer at least one workpiece ts peripherally 
retained by at least, one plurality of said elevator pins 
raised from a lower one of said pair of transport stag es 
facing an upper one of said pair of tran sport stages onto 
the upper one of said pair of transport stages facing said 
lower transport stage transfe rr ed f r om at least one uppe r 
member of the at l e ast on e pair of t r anspo r t stages to at 
least on e low er m e mbe r the re of by using the rotating 
mechanism associated with said pair of transport, stages to 
invert said pair of transport stages in accompaniment to 
with lowering of the resp e ctiv eJthe elevator pins retaining 
said at least one workpiece following said inversion of said 
pair of transport stages at the at least one uppe r m e mbe r of 
the at least on e pai r of transport stages wh e n the at least 
one upp e r membe r of th e at least one pai r of transfer stages 
is inverted vertically by at least on e of the rotating 
mechanism or m e chanisms . 
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2. (Currently Amended) A workpiece transport apparatus comprising: 

at least one ^a plurality of transport stages disposed in horizontally 
o pposing nairs. each pair of transport stages defining a gap 
therebetween such that the transport stages of said pair 
flan k opposit e one another in at l e ast one a transport path 
oL dircction in which one or more workpieces is o r ar e 
t r anspo r ted and employin g , each said transport stage 
including fluidic expulsion means and/o r or 
simultaneous ly operable flu i din expulsion means and 
fluidic suction means for lifting and transporting said one 
or more workpieces to lift in floating fashion and transport 
at least one of th e wo r kpiece o r wo r kpieces ; 
at least one plurality of elevator pins capable of being raised and 
lowered; disposed on at least a portion of the each of said 
r esp e ctiv e transport stages , and r etaining at l e a st on e_siich 
that when raised said elevator pins are adapted to 
surround a periphery of at least one of the workpiece or 
workpiec e s and to re t ain th e at l e ast one workpiece in a 
floating fashion between said pair of opposing transport, 
stages by allowing a tip portion of each of said elevator pins 
to contact with or mate with the transport stage opposite to 
the transport, stage from which the at least one plurality of 
elevator pins are raised ; 
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one o r mo r e at least one first rotating m e chanisms mechanism for 
rotating at least on e of the transport stag e or stagesjaLal 
least a selected one of said opposing transport stage pairs 
associated with said w h ich is are upst re am in at least on e 
workpiece transport di re ction or directions path from its 
position flanking said workpiece transport p ath to a_at le a st 
one tilt angle to that wor kpiece transport path of less than 
180° m at least on e di re ction t e nding to cause same t o b e 
inverted v er tically ; and 

on e o r more at least one second rotating m e chanisms mechanism 
for rotating at least on e of the transport stag e o r stages 
Stage pair which is immediately o r-arer downstream of said 
selected transport stage pair in at least on e of the said 
workpiece transport dir e ction o r directions ^ialh to at least 
a_one tilt angle that causes the causing same _spac£ 
between the transport stages of said selected transport 
stage pair and the spaces between the transport stage pair 
immediately downstream therefrom to face each other ~ 
ac r oss at least one of the wo r kpiec e t r anspo r t dir e ction o r 
di r ections, the at least one transpo r t stage which is 
upstream in the at least on e wo r kpi e c e transpo r t di r ection 
and which is r otated by at l e ast one of th e first r otating 
m e chanism or mechanisms ; 



i 
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wherein at l e ast one of the r esp e ctiv ejjae elevator pins located at 
the downstream end of the selected transport stage pair 
and the elevator pins located at the upstream end of the 
transport stage pairs immediately downstream from the 
selected transport stage pair which is at at least one 
location corr e sponding to th e downstream side in at l e ast 
one wo r kpiece di r ection of th e at least one transpo r t stage 
that is upst re am in th e at least on e workpi e cc transport 
di r ection, at l e ast on e of the respective elevator pins which 
is at at l e ast on e location co rr esponding to the upstream 
side in the at l e ast one wo r kpiece transport dir e ction of of 
the at least one t r anspo r t stage that is downst r eam in the 
at l e ast one workpi e ce t r ansport di r ection, are controlled so 
as to engage in elevator-type action separately from on e or 
more others of the respective pluralities of elevator pins; 
and 

whereby the at least one workpiece retained between the selected 
transport sta g e p air w ill is mad e to glide substantially 
under the force of its own weight so as to be transferred 
from between the selected at least on e transport stage pair 
that is upst re am in the at least on e w y orkpiece t r ansport 
di r ection to between the at least one transport stage4iair 
immediately downstream therefrom when the elevator pins 
at the downstream end of the selected transport stage pair 
and the elevator pins of the transport stage pair 
immediately downstream from the selected transport stage 
pair are retracted that is downst r eam in the at least one 
workpiece transport di r ection in accompaniment to 



1 
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low er ing of at least one e levato r pin at the downstream sid e 
in th e at least one wo r kpi e c e t r ansport direction of the at 
least one transport stag e that is upst r eam in the at least 
one workpiece transpo r t dir e ction when the at l e ast one 
t r anspo r t stage that is upst re am in th e at l e ast one 
workpi ece tran spo r t di re ction is r otated in the at l e ast on e 
wo r kpiece transport di r ection tending to cause same to be 
inv er ted v er tically by th e at l e ast on e fi r st rotating 
m e chanism and low er ing of at least one el e vator pin at the 
upst r eam side in the at least one wo r kpi e c e t r ansport 
di r ection of the at l e ast one t r ansport stage that is 
downst r eam in the at least one wo r kpiece t r ansport 
di re ction wh e n the at least one transpo r t stag e that is 
downstr e am in the at l e ast one workpi e c e transport 
di re ction is rotated by th e at least one second r otating 
m e chanism . 



3. (Currently Amended) A workpiece transport apparatus according to 
claim 1 or claim 2 wherein: 

at least a portion of sadtLthe respective elevator pms pin of 
each plurality of elevator pins is o r are at least 
partially coated with vibration-damping material 
and/ or cushioning material having rubber, resin, 
and/ or gel-like silicone as a primary component. 
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4. (Currently Amended) A workpiece transport apparatus comprising: 

at least one pair of transport stages, each said pair of transport 
stages including an upper member and a lower member 
respectively disposed in a horizontally opposing manner to 
each other so as to face one anothe r in at le ast one ver tical 
di r ection ^ and e mployin g respectively including fluidic 
expulsion and/o r simultaneous fluidic expulsion means 
and fluidic suction means for lifting, maintaining and 
transporting to l i ft i n floating fas hi on ^nH transport one or 
more workpieces in a floating fashion therebetween or 
alternatively holding one or more workpieces disposed 
therebetween to said upper or to said lower member ; and 
one or more at least one rotating mechanisms mechanism 

associated with said fo r r otating the at least one pair of 
transport stages for rotating the same so as to in ve rt th e 
disposition of said upper and lower members thereof ^o-^ 
to permit same to be inverted ve r tically while such that at 
least one of the workpiece o r wo r kpieces disposed 
therebetween is held by fluidic suction to said upper or to 
said lower member thereof at least on e memb er of the at 
least one pai r of t r ansport stages ;jand 



Applicant: A. Sugiyama, et al 
U.S.S.N.: 10/799,142 
Page 9 



wherein the at least one workpiece associated with an inverted 

pair of transport stages is transferred from the at least one 
of said upper or lower members to which it was held during 
rotation to the opposing member of that pair of transport 
sta g es membe r of the at least on e pai r of transport stages 
to at l e ast one lowe r membe r thereof in accompaniment to 
with the reduction, termination, and/or reversal of the 
fluidic suction holding the same at the at l e ast on e upp er 
member of th e at least one pai r of t r anspo r t stages when 
the at l e ast one upper m e mber of the at least on e pai r of 
transport stages is inverted ve r tically by at least one of the 
r otating m e chanism o r mechanisms . 



5. (Currently Amended) A workpiece transport apparatus according to any 
one of claims 1 , 2, and jor 4 wherein: 

at least a portion of each of the at least one pair of the 

respective transport stages is or are supported so as 
to permit horizontal or vertical movement. 



6. (Currently Amended) A workpiece transport apparatus according to 
claim 3.J2 wherein: 

at least a portion o f each of the at least one pair of the 

respective transport stages is or-are supported so as 
to permit horizontal and vertical movement: 



